Influence of impaired right ventricular contractile reserve on exercise capacity in patients with precapillary pulmonary hypertension: A study with exercise stress echocardiography.
Right ventricular (RV) contractile reserve reflects the ability of RV to accommodate the increased afterload and may play an essential role in the evaluation of precapillary pulmonary hypertension (PH). This study aimed to assess RV contractile reserve based on exercise stress echocardiography (ESE) and to determine the echocardiographic determinants of exercise capacity in patients with precapillary PH. A total of 31 patients with precapillary PH and 15 age- and sex-matched healthy control subjects were prospectively recruited. All subjects underwent ESE to assess RV function at rest and under peak exercise. Changes in these parameters during exercise were calculated to quantify the RV contractile reserve. Patients with precapillary PH also underwent cardiopulmonary exercise test (CPET), and data pertaining to peak oxygen uptake (peak VO2 ) and minute ventilation/carbon dioxide production (VE/VCO2 ) were collected. Right ventricular contractile reserve including change in tricuspid annular plane systolic excursion (∆TAPSE), change in RV fractional area change (∆RVFAC), and change in Doppler-derived tricuspid lateral annular peak systolic velocity (∆S') was significantly depressed in precapillary PH patients compared with control subjects (P < 0.05). Parameters of RV function and RV contractile reserve were markedly associated with maximal exercise capacity (P < 0.05). ∆RVFAC was an independent predictor of peak VO2 (r2 = 0.601, P < 0.05). Assessment of RV contractile reserve facilitates identification of subclinical dysfunction and evaluation of clinical status and severity of precapillary PH. ESE as a noninvasive method may provide a comprehensive clinical assessment and facilitate therapeutic decision-making for these patients.